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SYSTEM FOR COMPUTING PROBABILITY DISTRIBUTION OF LOAN LOSSES 
BACKGROUND OF THE INVENTION 

Field of the Invention 

^*©wnis^ ft* arr & & a © 3 > if ^ - 9 &m \z m? z> . 

Description of the Related Background Art 

iit&^o, 2mK>&m*-*>tiz> e ^*o> 1^0® 
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* £ fi#J3r$g § b fclEit fcjfc £ 6 ft U £ V > 5 ^ Tc. 

SUMMARY OF THE INVENTION 
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#5g§J3©£ ea:*sy©T^^^ his. 
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• 



^w-mmm^m^m^mz^mm^nr^m^mmm^^^^tzib 

^<Dmm^^^mmm\z^^^mm^m<Dmm^wmmm-^$>^x. 
^^^mmvrzm^izmu^mmmi^mmmzmm^^^mx$>^m 

m^^v^mm^mxmn^ftm^mmmm^mtmnmm^m^iz^ 
mu^mmnmmmzj:K)Mm^nftm^mm^y-oxm^m^T^ 

^^tti^m^^mmmiz^n^nm^m(Dmm^^mmmx^x. 
^m^^^mm^mxm^^mmnm^m^m^tfjtim&mmiiiz^ 
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*fzm<D&tz.mo?7,'M7 bit, 

we wttM*ntta * a * m $ n^ti!rE«M±nft * 7 - »j x&^&^-r 

••s 2 2D -i) o#tR:*5ttS«rttM* 
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<Xt) = fl (l + p k (exp (i tM k ) -1) } 

^*»^«W3fe©*n^no«w^«i:«*fli*i*A**rSit*©, a# 
w§3A*ffl«T?A**tifcieiHisaj^tti:«riB«aE»k:a6^x, *©4$f* 
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BRIEF DESCRIPTION OF THE DRAWINGS 

£*TH> 

El 2 f4, *R9I®III 1 *Jfi^k:^S^^Ofii^^Sr*86*feJ60M31 
&*W»»C* 7 D— EI> 

EI 6 14, *^©i2!IMfci^«MSS©t$M^»5fc»OffiI 
fclMSWteSRbfc? P— BU 

EI 9 *4, *%m<Dm 3 ^JS^t^-5g#J^©^^^^8?>§^:5e>(DMa 
•a * IPE RS #) ^ L 7 P — B , 

£tk"T H. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

m i tffimm 

^momimmmmt, mm^t^mm^ 7-ui^W7-ux 

&7-Uxi»*ife0W«&*t1HT**. 

oTfeiK Xktt«mitk©fflfi (X k =l) . (Xk=0) fc*"T*M 

St^l"*. d£T, k= 1 , 2, -NT**. «ffl4fck*l«j6-raa[*T**« 

^5g^5«p k <»:-r-5. %^IS:XK}«n-€ : tl3£.t£T*5<i:<ES-r'5 0 -T& 

; n 

L = J MiXi .» (1) 

i-1 
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«ffi&:£#<Btttt&0L©#ttMlCfc$ (t) H^.S 0 #14TO(*> (t) ©J£ 
SSte, <f> (t) =E Cexp (iLt) ] T&£o ££Ti=/" (-l)-SJfit!* 
bT^D, Ettffl*Hl£*9feLT*itK exp () 

</> vCt) =E [exp (iLt)] 



= E [e xp (i t J M k X k ) ] 
k=l 



4 

k=l 



E Ce xp (i tM k X k ) ] 



= a I 
-.rss- 



k=l 



{ (l-p k ) +p k exp (i tM k ) } 



4 

k=l 



{1+Pk(exp (i tM k ) -1)} - (2) 



££>&5$ (2) ttttWSnPjfcSWfcT?**. 

ftM^y — Ux£&j& (Fast Fourier Transform: FFT) £fl3V>&„ HCDF F 
TTI1 



2 7rm _ 
t= — -jf- (m = 0, 1. 2~2 n -l) 



(3) 
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f*ffl&±#T<D««&agL©fc##*jf (L) /Jiftl^ns. C£T. m=0. 
Is 2-2. n - L = CK 1> 2-2 n - 1T*5. £fc, ntt7-Ul 
^&<£#;6&Q££££/\ 0 ^~*T£5o ^£9, #;£l&Q=2 2n <I]K:&5o 
t»t, ^ (2) fcfc5£_(3) &H2fcftAT*£«»:K«kB, fiML(0 

®2 72>MB!4K:g^T* ±34L&iH!l#*L©»^f (L) 
»*fc«>©*&31SK3rrS.- H2tt. w^^J^LO^^f (L) £3Rg>- 

ry^Sl) o S^V>T, Cin6flmA«Miit«JSa[*pkt© , 5 , feC!)i>*:<it) 

(^r^s2) . cottttnft* (t) <£7-uxisssEiftracittcj: 

3 IC, Sr. ^ftU^cOflU^SKM (k) ^«£MP <k) £rr-^ 
itTAMS Ury^Sl 1) . CUT, k ttttffl$teft4*£T*&acD3C*c 
T^So ^SD, M (k) ttftffi5fek^©«ffi£»"e*D, p (k) teJIffl&k 

Z W > p- h*r 5 z. t. lz& V , A*ffil©#«^ftBS c t^HB-e* 
(3) 3^6fcd^J;3k:» t = 0iLfc±T (Xfiy^S 1 2) ; 
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(k) x (exp (tXM (k) ) - 1 } £ k = 1 /^Sfiffi&g&N 

xmymLTmffTz (xfyys 1 4~*T-y:/s 1 6) . jgguT, z.<d%& 

SnfcAS4*ttKI»:* (t) tftAt'*. tte27c/ (2 2n ) £in*.£ 

Uf7^si 9) , tt&nsto (t) ja^Spfcctusa:*©^ 

-f£ (Xf>^S2 0) o M»QT*5 2 !n § mgtS I «bl:J; 

<5MI:Q*l/4(:t5 ar^^S 2 1) . 4XQ^7-UlM 

C (w) iZ-D^X. w^QTiofc^^w' iLfc^, C (w* ) , C (w 
' +Q) . C (w' +2Q) , C (W +3Q) S4M7-UxM?ili:^ 

•to m^x. 4^7— »jxiS5S6Ki*QisriftOiB-r Uf^s2 3) . 

D (S, w' ) S = 0. 1, 2, 3 

#fC, EUSH^T** e x p ( (-2 7ciw" S/ (4Q) ) £Qiffl(£> 4#jft 
7-UX«»3f9k:*»-rft af-yyS2 4) . ttwc,. 5 KHt£B3*Ufc 

Qffi©4M7-'Jxilt^ 4«L©Q^^-Ux^^Ji^cj:T (X-=ry 
^S25) . Q=l i«Cofcj^if'5*»?fesNjWr* (Xt>^S2 6) 

^ry^S.2 6TQ= 1 WfcV>£«WL,Jfc»&ra. Q^4«Lt 

ct) ©:7-yx2Sseswt^7u w^*fiFffl*nfcc^fcfescor,- c© 



*<&Bl5a>&fr:&>*£3k:, #2*i6jgiBK3sv>TW:» *-n&±©«tsij&t$S£-r 

4 0 0 OttnCDaffif^lRSTl/^M^fe^feT^Vi. iOD^n = 2 0 <?: 
I 2 2n -ldWj:<<i:'b4 0 0 0^®^5 e k5JC, n*»^mtfJ:^. f 

^sawic^airs^t^Trfrs. 0i*.wr» Hs^wfcwwrftt, 700H 

300 omR&±v>&m&m&%tk~?%&m®mz9 9 

cm 2 mmi&wn 
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fOSitt4 0 0 0'£&$. Lfc**oT, 7— U X^g|©^j^^:Q^4 0 0 0fl& 
mzfc&Cktfcty. 2 SX, -1=409 n * 6 ICig^TS £<hfc 
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±& i mmmmru, ftm&ftw o a>s 2 zn - 1 ^t©$sk©?i 
*^«rjrffl"r« £ 1 scdt, ftm&ig&*i-tt 

tt*/h*<-r5ili:*«T*S. unices, 3>fc?-i--^©W'Jlftffir*«< UT, 

(* 3 

£ %> & 3 iifiStOSliS; « J£S©ftftl&i& ii^^T, JC««> jS«li^CD«l4E 

jit, 0 8£S^t r^#j fc^Vi-rttwrs. d©H8©«Tr», ft til 

W#tLT TAAAJ , TAAJ , Taj , TBBBj , TBBj , TBJ , 

A*fc!fc»T»«;L£*iRLT^£. •fLT. TAAJ, TAJ , TBBBj, 
TBBj , TBj ©IKfc*M<tJWft<&D, TDj fcJGfc*£*©ttffiftrt«ttjgLfc 



- 14 ~ 



#3fe<0— B£/ftkr&tt£*MW TAAAj K&Sfll^P.ofcj: 1 TAAJ 
£&3?ii^P,c h te5%T&?K TAj lC^Sffi^P kh «8 0%T&9, TBB 
Bj {3^S^PK h {i6%TfelD, TBBJ \ZtZZ>mmP khfci 5 %T& D . 
TBj £&55|^P kh « 2 TDJ tC^S^P„ h «l%Tfe-&. 

TAJ tfxbt&tt TAJ K^ffcLfc&CD.hLT, mmP**-C2zTh<D 

&m9cki)m&<D—m&\z&in:fetf taaaj tc^^^^^^ m^m\z 

t*s# taaj K&o&w&Et. &tt&mizt<btt5mmffim<Dm£:m&te&tii 
&m<D- 5%izf3i^t^m-r^o -o^rj, ^m^©5%^jsi^^-rs<i:^ 
m-?z>. nm&ki)m%i<D->m&iz&\,*T&tf taj ^^o^^^, tett^i* 

£*fc5mmmm<Dmikm&\tnm&mo5%tzt£%>t=f>m-rz>. ^>^o> &m 
rBBj iztn-ofrm&z. tett&®izt%te?mmmm(Dmik&&unm&m<D 
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# fDj \zU-otzm^it. ^©«Wftktt«£bfc££lcft*<DT?, ~r^T(Dg 

(t) sjum-rs. 



. T&£>. "Tft*^, ±a$L.fc»5£ (2) (5) sEttT, WfM 

fcttffi*l50>«aj&*M*£, ^#^bO?|^PKht, #ft*»tJ:*tB5te#J 




... ( 4 ) 



N fl 

^ (t) = II (I Pkqexp (it Mm.)} 
k=l k=l 
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CD A & — y \Z "D U» T -fe^ T& ^ T t> <k ^„ 

Sfflft.TftsS (5) KwLfc*H4W»<f> (t) ^mm-TS Uf*^S4 2) . 

wz, nott&Mft* (t) s^-uxaaaaM-fcEifcAo. jencDm&n 

L f (L) ***** (X^yr/S 3) „ *Lt, E U 

cfc «3 JEflS fc *> <t g> «k 3 £ *T & t> £ . 

«#fcOV>T««ffi£*leI««££#Tr#5.©*C, *-©a-**U3lV>fc&«>&« 



Pi, p N , Mi. Mn) fT*. 5 fc®*ft*R«^JSEffi^Sfi*«*s 

- C6) 



^5. 

mm&&&g (pi, pn, Mi, — , Mn) tf 5. s^i^tso® 

J*f(L, pj_, p^ M,j, Mff)g(p 1 , pj^ Mj» — , Mjj)d p^'-dpjjdM^'-dMjj 

- (7) 



- 18 - 



-5. 

^- u a-ic*^ < &n autom i 3«h^» tm i mm t » o &a/t? ur^ 

S5 2 (1) ) , cns»l|ll»^*t*l«MJ(StC36^T#ttMft*JI 

ffi-r* ufy^ssa (i) ) . m*Ts ^o#ttM»c*7-uxjaxiftb 

Ufy7S 5 4(1)), »1 UfyyS 5 5 (1) ) . 

(2) -Xfy?S6 5 (2) ) , *3 5/^-U*K:J:*»3i|J*S^*fca[#l/ 
Ufy^S5 2 (3) -7f^S5 5 (3)) U s n S^Utf-lCk* 

JBs n**^*ftflfc»t"<5 Uf7^S5 2 (sn) ^ts>^S5 5 (s 

n) ) . 

J:ifiLjfc*5t (6) \Z&r3toT* CtlS s nffl©«l*^*OJ0M¥^**«> 
yS4 7) . &*5> HI 0O«Ttt*^U**W{bl/fc««^*O»*»* 

±34Lfc«[it (7) izm^mt. Xr^S 5 eTaMtflta-fc-rfcJitfciD, 

imoTfei^U A^^U^-«Jc3IS3tUfc5 s -^SA*UT'b<fcVi. 
^1/^:7 7£*—«*>McoV>TI»9rt"£. Norm 0 
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V 8 

^=1 a kr u r +e k - (8) 

y k <Y k% 

R 

e k <Y k~E a kr u r- 
r=l 



! NormCY k -| a kr u r ) ... (9) 

r=l 



- 20 - 



SSfc, £tt£<K©fll*5M&*F (L. ui, U2. — . ur) £-T*fc, TOft; 



Norm 0 &«»IE«#*<0Stt**H»±:-r*. *WjRu*«#flEl>, « 



JF (L, u lf 



v u R ) f R Cu lt 




(10) 
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y k =a k u + e k 



- (11) 




No rra (Y k -a k u) 



- (12) 
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Jf (L, u) Norm' (u) du — (13) 



*£><£> 
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f (L) = 




bfcgs i mmmm & a- h ^xtwchi l^-s- it a mi&j&otfc* 

^VJX*©WttBBft*liajra»:a6(3!>»ttH»[||Cffitt«l 2t. £ altera:* 
Srfil^ W (CfSTS £ t t^T? £ § «fc -5 ft -5 . 
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What is claimed is : 

waa#ttH«jicm#a:^ «t o urns n*= ffr&tirttHft & 7- y iaia5tfe*-r * 

rarest 2] 
[it^ 3 ] 




«HB#ttMft»m#aic «k d urn * * 7 - »j xass6»&?- * 

e: 

[MM 8] 
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[fltsftgi 0] 




1 1 3 

CD. fig^^tfi^^t. 

mntm-i 2 ] 



• # 



im?m 13] 

R 

No rm (Y k -J) a^.u r ) 
r=l 

m&b is] 

Norm (Y k - a k u) 

[ii&g 16] 

• 7— UXSC*O^J**kiiK:*|-bT, t = 2 rem/' (2 2n ) , Cm= 0 . 1, 2, 

2 2 "-l) CD« t te*W-*«rttHft 
N 

oKO = Ij U+P k (exp (i tM k ) -1) } 
k=l 
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MMBBl 7] 

it. 

[* &9I 18] 
[tt$9!19] 

[If ^2 0] 

* »*t£ffi«L2-kaiKtt »C -fef n <h S ftgB&ag £ jiff gBffi 
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[mxm 22] 

lift © m 9b & *r-r % &mwm \z& \-y z> &w&m om m & & ttrr it # <d 
wia*»©ftaijfe©^n^noflm^ttt«jSii*t*A*t-afc»o, a* 
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ABSTRACT OF THE DISCLOSURE 



